Abstract: Cyclohexanone oximes 6 and 7 bearing olefinic dipolarophile moieties at the 2-position underwent a thermally induced oxime-olefin cycloaddition reaction under mild conditions leading to isoxazolo [4,3-c] Since a new concept on the isomerization of oxime to nitrone via the thermal 1,2-hydrogen shift was proposed by Grigg et α/' and the existence of the resultant ΝΗ-nitrone was elucidated by forming intramolecular cycloaddition products (Scheme 1), extensive investigations on the synthesis of highly functionalized isoxazolidine derivatives have been developed by many groups.^ Recently, we have also reported the simple oxime-nitrone isomerization and intramolecular nitrone-olefin cycloaddition reaction of 3-(alk-2-enyIamino)-propionaldehyde oximes, which afford isoxazolidine derivatives fused to a piperidine ring (Scheme 1).3 In order to extend this synthetic methodology to further functionalized isoxazolidines, we examined the thermal reaction of cyclohexanone oximes bearing olefinic dipolarophile moieties at the 2-position.
gave cyclohexanones 4 and 5, which were converted to the desired oximes 6 and 7 by usual treatment with hydroxylamine (Scheme 2). A solution of 6a in butan-l-ol (BuOH) was heated under reflux for 4 days and a successive work-up gave the oxime-olefin cycloadduct, perhydroisoxazolo [4,3-c] benzo [£] furan, 8a in 64% yield together with unchanged 6a (30%). Similarly, the thermal reaction of oximes 6b and 6c in refluxing BuOH or toluene gave tricyclic products 8b and 8c, respectively (Table 1) . In every case, the starting oximes 8 were not i)
NH-nitrone
Bn Bn oxime a) A mixture of unidentified products was also obtained.
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consumed and partially recovered. Interestingly, slightly better results in yields of the oxime-olefin cycloadducts 8 were obtained by the reaction in refluxing toluene in contrast to those which have been reported by us.3 Oximes 7a-c were also allowed to react and gave perhydroisoxazolo [4,3-c] indoles 9a-c in moderate
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yields. Cycloadducts 8 and 9 were obtained as viscous oils except for 9b. Although the TLC and/or HPLC of 8 and 9 suggested that they should be isolated as single isomers, some of their 'H and '^C-NMR spectra did not
give any available information on the stereochemistry of the isoxazolidine ring due to the signal broadening.^ In order to obtain further information on this respect, we examined the reaction of cyclohexanones 4 and 5 with Nmethylhydroxylamine in EtOH under reflux to give the corresponding N-methylnitrone cycloadducts 12 and 13 in 54-85% yields. However, the stereochemistry of cycloadducts 12 and 13 could not be made clear also due to the signal broadening in their NMR spectra. So. the crude products 8 and 9 were treated with acetic anhydride in benzene to afford /V-acetylated products 10 and 11.
The structures of N-acetylated 10 and 11, fortunately, could be fully characterized by their ^H-NMR spectroscopic data compared with those of a related compound.
The reaction of 14, prepared in a similar manner to cyclohexanones 4 and 5, with Nmethylhydroxylamine gave the nitrone-cycloadduct 15, the structure of which was unambiguously confirmed by its single-crystal analysis7 The signal patterns and coupling constants in the 'H-NMR spectra of 10 and 11
are consistent with those of 15 ( Table 2 ). The treatment of ketone 14 with hydroxylamine gave the corresponding oxime 16. The reaction of oxime 16 in refluxing EtOH gave, unfortunately, an inseparable mixture of products probably due to decomposition of the starting oxime.
Me.^Ph
14 16 15 (X-ray structure analysis) Scheme 4 Reagents and conditions: i) MeNHOH'HCl (1.5 equiv.), NaOAc (1.5 equiv.), EtOH, reflux, 3 h, 42%; ii) H2NOH«HCl (1.5 equiv.), NaOAc (1.5 equiv.), MeOH, rt, 6 h, 80%; iii) EtOH, reflux, 4 h In conclusion, we have described here that cyclohexanone oximes 6 and 7 underwent an oxime-nitrone isomerization via 1,2-hydrogen shift and that the resultant NH-nitrones were trapped intramolecularly with the
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olefinic dipolarophiles to give tricyclic cycloadducts 8 and 9. These sequences should be utilized as a key step for the synthesis of highly functionalized heterocyclic systems.
Typical Procedures and Spectroscopic Data
A solution of 6c (0.12 g; 0.49 mmol) in toluene (5 ml) was heated under reflux for 48 h and the solvent was evaporated off. The residue was subjected to a column chromatography on silica gel to give cycloadduct 8c (0.086 g, 72%) and unchanged 6c ( 
